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g (JfalA Jyj^j Ja^tj oUi^ll j^aj 

.ol»Jka J l io^lS jJL UUjuj 




I T * 

m 



Yellow fever ^sei I 


f \ I cJa 18 9 8 ^1^^ SjS^Vl - oU->M ^ ^Jl j!>U 
pjui j jaji f-ipjxoiij ^iij i_i'y'yi 

. ^jg.AJ I ^«J| IJL^J Jb- jlllj® 

£ 

( 1 ) ^\ jA^a} \ ,^^>*31 0 jd\ 1 *U ^lp 

frl ji.yg.Sl ^QS>zi\ jl frUUllj ^U? Vl {jA U&pij . 

.dJUi Jj ?4 J&J pj ^cfif Jd if 

'O? J^Uol if J (( <^J e?^ J 

( 1 ^ ^j^ 2 J ^0 ^ 2 >UJ ApjJ j-*-Ji l)I -Up! US' 

.IjSU j ^1 ( j^l>Ui ^jJ J^U 

The investigation :£ju1I^U£ 

C-JU j (( jUdl ^>->cJl jJUJ iJljUL U^>Ul <uUp ft Jjj ^iSlj® U 

c j^o>U ^51 ji jt j\ U* { j- : xUi; > e-<Jt 



J** 4jL-Jl j*X> U 

Jt> *1 f&}\ < y*s*i\ 
p-UjI oJj>w>J 1 ol/^f ^il { f?* m 
kS^fi I — k — 1 jUil 

. . 1 89 $^ 






i r i . /I a m . 1 1 # . t 

rytt z 

£jJL IflJULP ^y> 
<uL3 JLju L du^ l^,?w 
y&zX# £-lL 


^y P I ^ p- L*_«j ® ^ 

ojJi < jil ji ^v?jj .^Uj Lo -^3 (J ^>-jJl 

. Jjb^Jl *b>-l ^ *\ yua Jl IjL>sw 2 J <w?l>- 

ciil^-k Lo^j ^ 0 l)Lxj>iw> 4 J% ^ J ^ y 3 > 3 j 

(^J -C^'j^' L 5 ^ Oj^'jJ 

• Jj-f j*^< 


^L-> j-LJI j-i5i ol j ®*bj® ^t-Lp Cx*j 

^Jl oliJ^b IfcJJLP I j^jUj .^i> j^Jl jJ* 

crd^J^"^ LS^J* \y>^^i .^yyjjL*}] 

p[s>x^\ yp jbz* £jbL u^ o**^ 

y jjj Jo t*l yLp}\ y & ^JaloJl yz*-* <-~y\ j . I JjbJl y Oj^flj I y\£ 

. L y> j^Jl <^-^o *LL>^I Jb-i 


Science saves lives : >Ui SL> J£u ^UJi 

‘ LX ^ djlpAJ Jj jP j **£i J P'l j4«/2.1l ^oJ>cJl (1)1 C-4jl>eXll CU^J 1 

jL^I Qp (J ^ 5 (S^j oJj>tjuJI oLV jJI 

.hlf]\ y ff^bj)) J ^> jij L 5 Jl*jl (A-^>*Jl j-s^aJolj . i jP j-^Jl 
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^Ui ^j[>kJ *\ j>-V) 1 j^U KJjj 1 j® ^jJl! ( 1 ) j-*->Ul frUs*^! ( 1)1 

^ { yz*-)\ £ j JaS Aij j-<Jb Oi <^1 <jU ^1 *-^1 p-bo CU~>- 

0^1 jS j O jb>ei( ( j- a ^iab>Jl d)lSj ((*bj)) 00^ 

SlSJl ^1 (^xpU^. 


$i*Lu Ja 

DID YOU KNOW? 



Urdu- 





Ask questions and predict 

■i j*-2j |*J .<ujala 4JLs,S iSj jiaj (_ytp ^JLiUol ^ J ai f-L«JjJl 

^ P- * 

N j\ 3 Jo- Ji J . 4 J 20 4jjJ (j!5 tCwwy>i C^Jj ^o jlSoV 

( j5C^-« P^Jo J5 l fli J . K?p| jh *\\ ^aoJl j-JJJj <wi5® ! olol^ <Jjl>eJ (1)15 (Jlj-*5l 

. koUpI olj-jjJl cLUj . 4JL$sJj<JlJ aaLx^JI aiSCo^JI oLIoNIj ft Jjj® IjJ clIUS Jj*jj 

,p| jg^il ^ooJl jLl5l ((wUj)) ^£jJ d)l5 j 


ructyjl A.iUaJ 2ik> 



Plan an investigation 

J—Jji pL-mslp! <1)15 

l^oLfl3 p ^ > Ly^l^3! 

( j-*>LjJI (1)15 1 a IS| oL-5^/ 4 _ j j^vj 

( 3 dj^ 0 ^ ^ 

1 j-olij .3J ^JLoJ ! *^^0-5 LL 2 J 1 

^ 1 ■■ 1 j **~~ 1 a_ ■ !? . 1 « W oJ 

j^JU (1 )j_jIv2j ^LjJI ol5 IS| 
*l~i 'j»^j •<j^j- j J' Jij 9 a- 41 
o' drJ-T^ 
•o^J^ lM (*-fr!J^ ,J 



*1 jA*ai\ cJljU 

1 tlJLjii ^ 0,5 jS* jA 

^ja <L3! jJl oL jpsUJl jla 


I (U.UJJ c JbOt«ullj 

Obtain, record, and present evidence 

I 4 -wwwJ L> 

(1) jP jialoJl 

^1 j-iJl d)l KJjj)) olS" j-dLj 

^x-^w%o ^t~l3 « l «/3 .j>1 A*j 111 1 4j^>tX]i CUjIS" 

LaJg> ^Lp 5iaiU>c^Jl CU<Jj . J j>-jJL) jA ^dJl 

{( Jbj)) J^j j$ ^li Jl3 j . ((a^JL>to c— >jl>cl3l ( jA oLp yJl dllj JjJJajj . i J j>- 

O^Uc^j \j Juws^LiJl 


Analyse the evidence and draw conclusions r^UUt 


L> i i^j^4>jij ^Ldi c p i ^ fl ^2 - i i i ^ oi * Lo«-L\p 

.aS'LU ' <*k^' y&^A 


Evaluate the investigation :u*JI2uU£ ((*j$2j) (**23 

iiliA cJl5 j-<Jl ^1 ^j! {ja .*1 ^ Kdjj)) 


jJLj . ^yP ^ JjuJU LUj ^*3 (1)1 J-*j Lk^ 3 43 0-*JJ .ol I {jA dj>-[s>- 

^ \ L yz^A ,JA ^jAJ J* a}\ J-*J>sJ iUL^j ^jaJI 


•u« (Slj. ^ ^ f U . 5^1 ,U! J ^ 

^ ^ ^JJI ^ «J* W^Utfi j, 

.•-uiuJi ub'iijJi ssjt-^ji i_W_ji li-uJl __«j __^ : - _., w ;v'j 
■ oa^iji tjLVyi ^ ^J| JJtj , ^iL^i 


? ( sJoj Ja 

DID YOU KNOW ? 
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Scientific enquiry £**1! 


jtJbxJl j . K^I*J <1)1)) ^II (LxO>>) -Wj wli A^iS ft^J-p)) A^iS ^jlS 

03 j Jo U j-o jJbJl jlS” .bj o>l jl ilLjI 

. 0 Ju Ju>- OliLJLlSl ^ j2j bJjLaj 

4jj3^f! J y$p jtJbJl OwLpLwoj Jil3 jJl bjL>- SIjI J^SblJo ^I*Jl 

o4 ^^Ssil^ olljjjiJLJlj cL^j d^jlUl^ o>l cL^J^bxj 

^bo {j* jt-* L^jJJ jJ 4 J jbi> ^L^JaJl ^^3 -b^-A>o«j 

.^UJi 


A way of knowing ^wli aijji* 



ojl jjiJl objLo-jSvJl UL>- J !j>- jjJj ^JiOzJLj j*I*Jl J-* Lo 

.dJUiS' Oj 5 C V U ^ lift ? jL^Vl v-jUI ^ 

jIiSUI lift j^SsJ to>I*Jl aIoVI j^Ip i>U“!>U Jj^iaJl libft 

o3 Jj>^o (wJjl>o ^|j_>oI ^Sj 0^>- tO^tJl 0 LI 0 -P ^1p jSjj 

$ 

.oLs^l j&\ |*_mb olj^Jl ililj t_i .olj^iJl 
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’ oi 




.0>cJl Alaj>- 


£fJ 


-2 


.^SbuJl ita'ifl JJj>o — 4 

, I <LwLo_P ^«-j3j 5 

^jl^)) . JsL^aitj j-ojJi 1-i.k ^yi LojI^ v 

L^j I cull .p-l ji^ J 1 ^^j>JI <ul ! J^li 

C> ^ ^ f lp 8 0 0 ^ ^ U Jb> ^Ul 015 

•dUi5 c^j l^jT j[^y VJ u^ «o^ ^ jjJ( ^jl, ^ 





- 



Research : ubuVl 

Jj*ill o jJa>Jlj . lS JpL^j Ol ^Jalw c 4 j 4 jJJ Jj^jj c 5 *Jp (Jljp^ dLjj jlS* j| 

Jlj-wJl (J ^>- J3 <C 3 jJKsO C^j ^jJ Lo 43 j_>coJ 4 j 2 jL*JI I J| l>Jij l)I 4 JU^*j| oJjfc 

. Ju 3 ( j^° (Jlj^*Jl iJLfc (Jjl C^wuJ ciCi ^ > - j^Jl ( j- a J i^AJl 

dljL>ol J Lo-SCjLw *< 1 ciJUiP <w *^>ej ((Jjj Ju pLJLxJI oli Lists' I ^Jp s^sl*j 

(aaJJl!| .ctLtfl y>- {jA 43 yxji ( 4ja>- *)taJ I ) . 4 jLS jJl cLIjU k^^Laj 

. JjwLi pLJ^Vl Jl 



Observation tools 


^ ^x3t ^Lxi^i 4ji>-^^j 

J*j 

Jwjl) (1)U t(JljUJl 

4-i33 C^lolS* ^y2s>3 Jp *LJ**Jl JpL*j 

. S3 j^>«-oJl (S J* ^ 

1^3 C^LyS^l^aJi ^ 

OlS " J Ja^Px^Jl u^ULSsI^Ij Jl *j 
. iillA *ULJl (^Jblj jliTj J^p 

4jj jJl Jp)) oLJlwJjJl Ij JpLwvJj 

.^jUJi o jai ji > Jtj ijuu 



mm 


J &>• (( JjLa)) ^Uaall 

^ d~“S-2 

— 1 C ^ 

. frL^flll ^jp 


DIDY0UKN0W? 


. ju» *»*?* ^ * m 

m ^ ^ ^ -» ^ u, fe JUJ ^ * ** 600 

J^S, JUu^J^Jf^ 


L 

■L 



Measurement : ^L2JI 


• ci^l (J^^i ^Ja^-^bJl (.s^' |jj>j . ss-Lw^ t ^Laj i_jjL>hxJI s-l j>-\ jl ip f-LJUJl |»jjL La I^JSS” 

Jto olji! .^4 j3L« (3tj^ 4^^531 j)l ^j>t>EJl i-\j4j>cj ^Ltlt j 


.^Vi^uj^jIjJIj! >uji 

Recording : JurmI}! 


< Xl!i ^5^ t L5 ^UJl ^>sJl ^ J>A 1X^9 l£j>- oll^^UJU jJjJI ^jJcdl Jioj 

C^Ua5*“^L<)Ji ^jJjJu oj^ <L^S>- tC^L^LJlJl ^Jw^^*vwaJ U>j|^ ^Jo ( 1)1 L~+S>v -3 
jjJlJl)\j jj^o . II .aJI jj Lo ^^-5U dLjUeiJ 

L^2 j 1 £^O^vJJ .oLla^*>Ljl JuJ>e-w^J Olj.il Ol jj j^^SsJlj iJ J-yaJl o!>L^oJl J 

.ciLjUxj oIpL ^ ^4 ^?L>tJ»V 
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A brief history of science 


* C3 


3 O 



^Ut LoJSS^j •p-fo j*Jl*Jl J j>- J Lojta ^phJl c$^ (1)15 

^•*0 q* jl j>z^aj 4jI Qj^Jgj Ls 1^2t5 Ijj 15 ^ S ^>-£<-^1 <l)L*jVl 

O j^is> Jlil . j^ 51 J5wo ^Sla+A ^ ^bJl c^ 2 -^ ^ .S-gJNl 

.^Ip 4000 ^y> j£5l JJwQ Ja^j^l ^ 

The Greeks :£*>£?) 

O I jj15j .p-LoJ-xJl JiLa J JJj^P^M (1)15 L« 1 5^5 

^ilp)) .aJup o!jU>-| o jJjI>cjj jtJlxJI J j^«- <oL>- 

^ jJxImo 615 j c^Lp 2 3 0 0 ^ jS^I ® jia-^jl 

.^yLJbdl P'^JLSI 

jjOJ ^jSfl oL * lS *>jaLJ\ ^j5jliwjjl)) j>T ^jpJ. 

^5o jt-! *5 j5CaJ 1 diJj jL^>*1j 3^y\ ( _^1p ^iSsJ ; { j^-o-axJ 1 J^p- 

.0*51 p-Lo-lxil ^jJL LJLlo ^LwJu'b/l jLi>-1j Lwli (1 ) jjsjaj JJj^p^/I pLa-L*Jl 
^p»-| J3j j&\? 4-^?L>tJ| cii-ij ^ ->i ^ ^ Cj^* ^ 

^*vw<s^Jl d)L (Jls ^JJl t(^A> ^o.„lla >)) ^P*Aj 
J jwL^j j*jj iy ? jVl Jy JJ^ 

.^Lp 140 0 SJ-<J 
dy}i ^«l«Ajijl ^p^P^M jl5 

Ij^Uj <.^La>iJ! ^JLlx5l j 

pUS\ 


<jl5 

<Wi£lI1 j-*ap y 
Xt&J C^J) j-oJl 1 

^JaJa^bJt <U j^j OJLpLo 
|fJp J 4— .^lp 
. ^gj oi .ll l 
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The Dark Ages : 2 ujUmJI 

io'iLa 9 0 0 |»lp ^yJl 40 0 |»lp ^1 y>- JAa LjjjI cJ Jp 

tCUSjJl (_5*J .oA>A>- *LJM BjlaJI tiUj jt-Lo .‘uJliioJl 

(jU^uJ ^Ap ^J| ^ ^ I l^a <WjAa)I <lJL jP^H (wA^Jl /j-a jj£}\ <L»J>- ^Xt U j_*Jl f-LoJL*JI ^ Li 

.^ULiJl Ji»H JUpT 

The renaissance 

,j-« ojiiiJ i^La (3^ s, | ^ -Xi j jJi s^LpI» 

^ io^j o^Ip| iSliA oJlS^ Ujulp 1 5 2 7 1 3 0 0 ^Ip 

j *+*& ^j-woL>t j| ^P<-L> ^jLq-JI 

l — ^iSsJl ApUJs? OwoJ dU3J tApLlaJl aJI y^l ^>-L 

.4i»j>Jlj ^ujJJLJi eJjL^Jl o jJuol j ^ a5jUuJI 




A new way : Sjjj> 


. u jA/lP ^ J*xjL> Uo i 


(1)15" .A*j>Jjijl d)lj^Jl { j^ l-o.«l?P \^£jLo ft^Ja-^jl)) (1)15 CcJliLoJi ^^3 
j3di Lv2jI fli A^Ssj ,A***jtJ f'Lw^'b/l yA JlS'Ul Jjl>cJ <l)l5j <ii>-^L»Jl 


d*3 ^-Jl ^9 p-LJL>J| ^ Jl 4 j5-s 3»AJ1 A-^Jl*Jl c— >^) l>tlJl A*P I^jLj^ 


^ Aa jZ>*j* CJl 5 aJUpI ( j/ 2 *j ^ bJa >«-4 l )15 ft ^la^jl)) c j^ .j-v^^>*Jl 

.OjJCo j*li Lows 3 ^Ul fj-A JJ 3 (_5^xj (1)15 ^lp 10 0 0 J-*j AjI A>-j.i ^JJJ^ 

0 ^-sPj ft jJa^uj|)> Aj ^13 U-i tiLi A^UJI ( — >!>UaJ i j^i pJ 1 6 <1) j^l 

^5 Alii>“ jt-J-jip ^^jyLjl ^ <1)15 j . Aoj JJo ^IJuJl ^^SsjLJI 

i j£S . ^s3 N *LiVl a*>-I j^j ajj>«i!I ^ j>^a cJl5 j j5IS 

I j^>~ I Jj>-I d)l5j . yLs> ^j^oLJI j jiJl ^ olJj 

.ft^lJU- jj^ ^5co j-* Vi 

,aa-^>cJI lgS^5 t^-2j j^5Vl *L*iVl d)l < Jlia5 ft jJJU-)) 



. ^aJL>- d)l JU kXSJ 

UL^j>- JLaJ J5 ^ j* 

1 f^yA Uajl iaA^vO A^vJ I c«)l 

tdJJS JlJL ft ^JLJL>-)) c ^ 5 J .^>c^- 
aa)j>^o (1)1jj1j ol ^5 a>- Jj ^IS j 
CU 3 jJl AjjUIoj ^lij tjJj>^U ^^i-P 

c^UJl ^1 J j^> j\i aS ycuJ <5 jJl 

^-Ji*Jl ft ^la^ujl)) ( 1)1 C^jl ctUJijj 
.lda>E-0 (1)15 



Falling objects 

jj 3 iillA d\S ISI Vj, ip ^Jl ^j-vcio J a JL*J Ol < ( jJLJL>-)) J*ya jj 

0^ « ^ l ■<>■ 1 1 ■ja.x. va 4*J>1 . f'l^^JI 

P'Ls^aII <A5 ^ Jl ^Aj 0^2A«^j 0^5 4^j ^ ia,l 1 

.p'i^-A *\>-jP)l d.^>- c j^aJI Jp^ 



o' »j jk~*\ fjjj 

JsU-U ^ «^JUL>-» 

••Ij-j# ^ji ^ o! j£ 

oU) UUajU JJUJI 

• 4 S r^’^ 


)drtjjb> 

TRY IT ! 




*t * 

, r 

. ur * 



Follow in Galileo’s footsteps «^Ldt>» 

ol jJa>- ^LJL) lILjLS yo J^Ij - <Ol~oLo (( 4jyO ^LJjJI 


;yu3t j o 

. tt^4jLvi>- 6 jS ( jja I 4-LyL> S j5* JgJL^t JjfcN C4 IjL>-| <JjL>0 (^Oll Jlj-Jl JjO>xJo ^ jl jyj 
.La ^ oill ^S" j ^o3Jl ol o j^>- dXj J l) cJlS' L^jj .cLL>Lli^!A» y y 

j£\ oLa jlx» ^^ip ^Up^/L <JU>ol .? jS\ APj-wwJ JaiL* J JJ^jVI Ol ^S\Jl Ji jOo JcA 
ji C-^-yP-j . c»Lc>xJl J ^i-P JUO*J (ji 4jy*J J js>- 

LyPj ! .4P j^vJl oUaJLvwJ 4i2-vA>sJl 0 j5\Jij) 4-LJltJl 0 oi ^lp K 

oO-A 

:^Lj>sJI IJUjJ 2h>- o 

JlSwj CJ jJl c^Lv^- y y>Lw jJoz^a ^1-P Ol j5* 4j>- y- O j (( j»li 

a^*JL>- ot yT ^1 jj>ti^oLj cllajl L^iSsJ Jp jU\ JjUj aj>- jp*-jJl ol lH^ oaJ . Jl^^I 

Ip ■<?.«/) L^jI jli ol y <ulx>o« ^1 yl JpULajJ. .4jdx>*-a jljjlj 

:£taVl ^0-2 jj t J up^wJI j (. J 3 ^ 
a*JJi -^'j ol^jiy i3lp|jij ^^5 ^Ap 

(^1 ^ ^ ^ j • ^y oUaiwj La-^s'y 


o'jA 1>* 

ii iiL>s-a 
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jA5 (J l^J j-v^j ^^1p ‘■>1^ .ap L*^<>J db ^Ji\ ^Lj>*j Ji 

. « /? 3 1 J^*zo ^ Jj>c^o <cisj I<-La -iS ,^jL>bJI ^ya <L& j^cJl ol jS 

ol j^Jl ^wXp Js-^t^vJo 4j^>ti!l pUjI . ol j^o sjip 4j^>cJI jl jaLJaJl t<( jJlJU-)) Jju tdXJLp 

L5^i S J J-V^J Ol j-o ^j-p .Njl 4JL25JI 0 I4J Jw2J 

*^° <jAj^ cPi L^j-s^j ^ Ij-o ^J-p .^jl 

igSlaJI ^UiJ J ifcty JJUj 0 

OUaJL*j AJLJL>^]\ 0 j 5 \j |j <LaJ| 0 C 4 j>t^j>t^ d-jlS^ <CU-s< g ji < 1)1 AptjIjo JJL>*j J**j (( j_JUL>- )) 

• ~* 4 ,-lo-P ^-| . .^ 1 0 

{C,\ ^<aJ i^i>tjbo ^^oJ-p ^0 <>cjibo ® ^-XJL>-)) .lijLJj 

?0*^>c>Jl <U.Lo»P ^Jb jJs? illlA ?dJJLjL* J (J 


dJL) jJL>eJ 

Jl iPii ‘ l s» l -^' 
^>b j*— u 





The first modem scientist : ujj^U J/i 


LoAXP 4j Ud* ^qJj*J| d*->e-Jl ^3 pLoJ**J1 JjIjI (j* (1)1^ 

. o3^x>c-a 4j L^jLjw>“U dtta ^ y ^cJljj-^ ^1 s* j ^it*Jl 

(S ® y jLz>-L ^ j-2j <1)ISj . j 3 jl cdlS" ISj lj jio 4 Lg-^.^.i3j j A^dbo 

. do wb>- ^Jlp JjI 4j 1 ^Ui ^dSJl CdlS* 4-^tj'Co jl ^ J^hJU 


Tools for observation : 2 aa>iWlut^i 

oUap*-*>LoJl ^li 4 jV Ld2jl lX^-« ljj.s *d ® jJUL>-fl <j| 

ol y*y jJl JjI jl y \3 s >-\ j (( jJlJb>-fl £jl>-l . olj.il ^IJj>tOb 

tf jJlJU-)) ^li a-v<Jlp obi pjbl cdlS* l^jj ^53 .ojl ^pJl ^b2J 
.(<*— J J^JwJJl) O *1 ^2-^Jl l^ld>tIOl P-L>-Ldl 


£-OjJ ^ JjJ jA (oL-*.-X*Jl J 3 */3J ) Oi-s*» JlP ^li w 1 6 0 8 ^Ip ^3 

l* L*Jj-^J .(<— } j5wJj) <^>l ji# JjI d-US (jlSj .<UjJl J>-b ( J^ A, ‘^ 




i JjI ots* hX^sJ * j*^ I ^j*^LJI^“® 


/» IS 


jJ LJ U-» jlpLw 
oldiS'l ((^AJU- 
Ol j/Vl J-a JbJjJl 

oJiyhl ^Jl vJLdl 
(*- 


j- 


Pendulum clocks : JjjluJIuUL« 


J* ^3 ^-oJl ^‘LJU- O^S* La«AXP^ Usb ® ^-vLJL>-^ 

oULu j&-\ jtJ j .<w-iL?Jlj .iwiL^JL 


oLpLJI ^ ^ -j iS 4jL,aJ ^1 ^Li aJU IJ^Jj tl Jj>* aJL3^ aoj^JI oLpLJI 

^ jl jilwu'yi ^3 ^L^J! I Jj Lo JJvPj .A>t5>-j( J5 a5 ^ 5 jJl ^li j .aJUL^JI 

rj I J £1 cJjJI ^ jJiill ^ cJ >^t l*t Jas^ a^J .Jit oU> jtxll o^t 4 aJ 15 ^ 


^Ij^j o^jJJL) ^*«ygj ® jJLJl?-)) ^15 ^l r ^^ll fli 


jJiJl jL^-U ^lij . J? {j* Ajiii>oo Ji JzSCJl <kjdcJ>x-A 






J /\ « jJL)U-» jis^ 

jLS\ (jj* 

Ji 


jU iwj gsf ciLitfV "jJJU)) f a^| 

jUS! ^1 dJJiJ Ifclp jlU ^ tt 5 j ^j| ^£j£ bu U 
4 ((J ?vM J t (( L>jjji»j t « jJ» : JlxJlS" 


^(oJUu JA 

KNOW? 



■-”*v 



7 /. 


dF IT * ji * 


XiliJJuli uU 3 i> ujLftj 

H V ♦ -J++ «* ♦ ♦ 

Galileo’s pendulum experiments 

X u is * « **i ) 

oL^J ^y* ^[jb oL>*>-jLJl 0*3 j ipd ^ 1 jl>cI^oI dLSdj .<JjJxJl 

.dUS 



. 4-dv*>Vl ^ 0 

d>y <wd 5 * )) i ^I p 40 0 wdo ft jJlU^)) 4 j>- ^ 1 ? ^^x]j Jlj-wJI ^«j 3 j diilji-<-** ( 1 )^^j -Ai 

j \ cJjdxJl Ojj d)L j-xdl ftiJU 1 5 Lgj ^jjL ^xJl JjJxJl oL>t?-jlj 

. old ji d>^J JxUJ dUjj tdUJj ^jjL O j-vo 4 jj 1 j ji (.JaJJl cj jb 

:d-j>tJl aJup i!a> 0 

oLlL>- j Jau>- yo JjJJj dLSdj . oljdx>-l oj y*p ^ dLLd 3 ji jLb>-i {jA 

jtJUJi CJ .jJLa)I ^ip o w\JL*Jl Cld> . JLXp o ^Jw? oJJlP Jajjl j Jaddl ya 4jJa5 *i>- .ioJjw 

I A +,<2 i O <ws^ej 0 »»Xy 2 ii« >o.. 1 1 1 ^ As.* ^ P w J 

(JUb^i j\ oUUJl jjdxl! dUS ^ i y >-^ I O jJaJL o JJL*Jl J^L>* (jljjt 

0 

jLx?M (1)1 JaJlS d>-lj jt*** . o! jd>-l 4j1>d ^Ldll 0^1 dLip . (Jj JJo o^l dLjJ 




*b>-l . I^j fUJl dLip yJl <Od>t*Jl {j* Jd *\j>~ S ^ dL jd> ^J.ojjJL 

A^jjlj tJjdxJl £3 *Aj N .oL>t>-jUl 1 dLjdJl Id^Jl <j^So <1)1 *15* jdJl 

,oU> jUl b JcP ^y^A jtJ 1 5 d*j (c-49 jj) (Jj-2j (1)1 ^yl^wcJl dL jdJl ^JalvvO . JaA3 

. JjdsJl 4j2ii>^o L2 j l tVj! — 1 

.<aLj>&* LIjj JjJ-xJl tlyL ~ 2 
.Jay-Jl j yo 4jiil>=-A Nl yLl — 3 

. Jjd>- j! ^yd ^ ddJd 

:^laJI ^^a-l j JlaSlI JJUj ^4^ 
?dlj 1 5 (J*)i>- oL>t?-jll!l ^d>=-dl jLx^-^l j-^d 


?<J yp jwlJ JuA ?^jlxxJl dLXjbJj 
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j jbj 


^jJL ^Jl oL>rJ^jll!l ^wlp ^ ^l j JlS ^y2J3 Vl Ja*>Jl (1)1 C>w5 jl Jj*> 
UaiJl cj^ 5 Jjl^ 4vi^A>sj d)l 1 5 JjJjJl l^j 






VWWl* 

- m * * a ' ■ 
• » » 



6j> i *Uk 



Other scientists, other methods 


oLS* o yA\ ^ .^UVl ^li cdJJi 

.d^Lw^ljjJl ^gip aL<>P * J ^ ^J>zj 

obj jSL Jl cibl^b «ii ^iJ 0>i 0 j ^' )} <• ^jkJl 6 jiil ^ j>-T pJlp pUj 

jU» jt_2j t4j <u>- obSlS obj ^SwJl . IbSj^ (^^5w< j j5wj ^1 

. 4 JU 0 L,"j lij^ Nl>3 yo Jaj^jj Jj>c-u%o tjlS* <U^J O^X>t4 Ajj^> tj ^'lob ((.ii j) g « fl J 

0 j-iJl ^ obl j~s>z]\j obblU |»yvy A > ^Uaj il Jpb j*J»*Jl 
tJljbo ^L*-<iJi ^ • btT < ^*1$ <u5sj CL-Jjl>eJ *1 J^"b ^*3 ® ^bL ^%-J • j-**P 

o^H c5^*“ 

Edward Jenner : yj> ajljal 

j~»& y-sbil (l) jJLll (J^L>o ^bJl jjAxJi obr 

jlS* j ^ I yJb>J ^ (jr^i OlS* 4 

J* l)IS” .ISjLi <U5 ^jJj>J| 

y^Ul ll jJJ obUtv? ^J- 4 (J^J 

.(^J y>- j^O cPjJjJ) ^Azxj Oj 


*Jj*l 

jA Jl ^gj-t>cj ^ib 






l S^ J> H ^ J^J^i 0^^^ ^lii! olS* L° 
^yS^i ^kJl <-^ OjJj-^j ^j-p-^iiJl ®ji-j>-® -ojj-^" J^j <_sj>-k>Jl <j-° ®^>j Jil jJLlI 

. U^-^w 3 i jj*> l) 1^ ol AS'IxSIj dJJi j jjb *(_5j-^>»Jl> I y>\+&j 'i/ jJiJl (^£jJi>cj 

<>■ y y° JjLJI ^>ji (( ^ 

.ciU« ^Ijjj ^y>- ^ ^2JI <5 j*X>J 
iS j^r y* iiUxj j 

A^Oj wUj K^j>-)) ^li .^Uj <US\J jA Jl 

JjLJI *lkpl> ^oL^I 

^ v?,> ji-Jj *l£j^~ (J^ 

^j£Jl dJUS £lJb « ^» AlS .^jO^JIj 

.4JLs jJl Ak^^uJlj i — JjUxJl yo ljl>- 
IJjj ,<t>&jbJ jJLo ctUS JLxj ^IS 
o<a^j jjt*Jl *UapL> oj) 

. ^ jwXpxJ I jJaJl 


gjLxi cJijLa 

‘f^l J\ l T*r' J~* 

JUJgVl |»;«J^T 

• i>° 


1 «^» %5s» ” 

**'** UJ r_ 'f^' * ^ (vaccination)^' 

Jp \ l(Vacca ^ U)) ^ (JU5 . «S>.» cr^ DID YOU KNOW ? 

.uuM v~* -***> ^ ^ 

dbfl ’’•arw 
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Gregor Mendel : JJlU 

— (oli^sjl) oIjjjj-qJI lL>U>5jU ^Uj jJLp ^-*^1 o ji!l ijp L^gjJI 
^yJl j ^ ^ <^p ojLp oltf^llj .p-bj'yi ^ \ pl/yi ^y* oLwaJt Jliol <La\j$ 

jl 40 jl <1) jJ ^ 4 jup Jjujo ol olJloJl ^ .lLLjJIj ^ja Lg-sip 

.o J^iil ojly2P j\ colwl 




4_fij Jj>tj ^yJO \l*\j ^ c3 JLl^o )) (jls* 

0 jPjJj ^oJl 4(1 )La jJi 

t COl^J l^y3.>cJl 

oj ^-Sj^u ol -bjj jLS'j . IfrL 
CjUlv^JI ^j- 0 Jl5w»l iillA (1)15" 
olJLjJl IgJl&l 
^Liaiw*»l OLs 4 oJjJj>J| cjIjLJI 
JISCj.^ 1 diJj c-iLslxS'l 
oO^>Jl O l a ■>/?-! I *Ulj| c4Ur.^V 
^ j£\ ^JSsJLj 0j0->tj l^Jl*j>*j 
coJjJb>Ji ollLJl 
. Ut-oJ i 1 0 

— o 1 ^ ^ .» ) ^Lwm^ ^ 1 1 S' 

cl^JLiol jtJo oli^aJl ^y» JlSwl 

• j yj 


Juio jj?yi j>- ^13)) 
^Jjl^txil ^\a Jj*X*Jb 

«<dLJl oUU *_o 


If 

SjS 3 Si- ^ &> u=~~‘ ,uu ' ^ J* 

DID YOU KNOW ? 

^UJI y ^y 5 ' f 

Pea plants : 2 d M uliu£Lj 

^Lo £CCo . 4 _LvJ| CoLlo ^^J-P c-^jUxj eJbJLP Ol j^~o (^JLo ^^Ip ((Jjwo)) j»U 

^ • j>- *1 oLJl ^2lb oLJ ^y> yliJJl oLLJl ^ c ^'d iLvo 

^*U . Swb jj>=Jl oljLill \ Ajia^p JJio ^ j^dJ • Cwb J j>- obU jjUI ^j5o tiUi 

0^w223j aLjIpj (.^ j>\ il Jjb Ololo £0 aLjjP oLto 5ijb ((Jala)) 

c£y^ I (j -4 oUb j»lij . IajjJj y* O-ao i _^i\ CoLLJt ^LJL ^li j . o^waS ^o 

JjJj Li i^iijjj ^li Jjij .AJ13S C0 % }b>t-wO lgi:^l j C.0^^23 j 4J0 jL L^w? I ^xJl oLUl *>JlP 

. aLJ! c^LLi ^ 2 8 0 0 0 JLp 



^ tiLbo <- 5 ^ ^ 

.4^0 ^ J-v’U.JI oS 


l^JLiol ^*Jo ^Lay ? ll JlSLil dlliA ol ^!»lo Co jQ Ll 

ol j*0jj CJ15 olivaJl ^yaao ol . Ju>* J} 

OjISj .^^>-'^1 o L./?ll ^1 p ^_JjO oLl^zJ! 

o J-oLo 4-o Lo oLL/3 jLjo>-I ^LJbJl j cjLLJI yy 

. oLlv^JI vliLo ^ujo oLlJ j 


£*> 4-Ljio 4 *L*o CoLLo 
jL^Jl jli tO^yaS 
. dXijl? 0j& iolSJl 


j-w2^ Colo 
4jLy£? 


A A 
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4lo^*a AjL^p JjJaJl d)l C^o Lo* t ilojjs (j j£j ioUlS! (jL>-'yi ^-oj>- 




Modern science 


1 U t ^Ji*JI cu?xJl ^Jl>- JJb . ibb* otjUoJ <w?LJl ^»Ip 3 0 0 Jl o y&& ^ *UJl*Jl jji>- 

^JIaJI JupL^oj . ^L/aJl ^jjLwoj t<J^ljLUlj toljL-wJlj coU ^aJJlj c^pl jjlj 

jl j-w*» 1 ^ 

coU^JjaJJl j col y j-wo^Jlj jJwJl jU . \y y£> LoL>- y* ^yT jt-LJl j%-*£ 

j c^ukiij ; j^ULJl j ^3^1 C^^KkJijij cA^oA^Jl ys \ jiVlj 

,^<JLjJI C-v^eJt ^Ixi y* Igp y^^ 

A bright idea :2uwVS>^a 

J->- .*L^5Jl ^Jl (j ^Ul £^>- ^ jLto-? ^SJjj (1)1 <jJJ 

^joL^ou o j ^ a^i UIp 12 0 otS^ .o ^ jl<J| 4^<JJl 

.^j^-*tJi l) y*Jj>*2>~j cJJ3 J^3 I jjISj tjL*Jl 

L^sS^)) ^JiLoJo Jlj*^ l)ISj . o ^JuJl <U<JJl ^j)) ^yj>-\ 

AjI Al^^i OJ15 j ^ P Jj^a>JJ *t>^5Jl ^|JL>el^! 

131 ip^wj (3 ^ ^jSsJ <j\ L^jLi y# ioLo LiLl^l ^laiw.j 

jLj 


jLi^I Jl jl? ±&\j jUj j >jL>*J *'^k f 15 J 

! c^U ^1 <up jJI tuiU^I ^1 ^v 0 oliuJI 



A^JU f-l 



Cloning :£Uu* 2 l 

XoLw>Ji) oIjjj jt~Lp ^ LjL^ L ^ s> ^olxJ j>A J tto ^ip j ji*j I I ^yj 

^j- 4 A>tA^J wb J j>- <L)I^* > ’ J-&J C^L'wJJL^V I ^3 IJ-A ^3 oljL>«J^/t Jj>-1 JuUJjjj 

•c5 <1)1 j*>- ^ si jp-U aJL>- *ULJI Tju . jJI^JI 


^LwvJ^i^l (Jjl pLJUI cJjU*“ . oUI ^>J l ^j^aJl jys 


c? -0 Uj <— ^ ^3 

. oUl j-c>Jl oJUJbJl J$ ^ia-il /^Jj^bvv^ 

^3 1 9 9 6 ^Ip ^3 ^UbJl ^>«j j^>«j Cx* «Ad^ 

4<l)li ^Iwllwolj CU3 jJl (jt& JcLo 1 j^olij - ® t ^U_ ^^pJJ 4>t*j 


.iJaSj 4 ^jjb^Jlj Oj ^ aJIj 

^d{j* ^ j* OU ^J| olt. oL-Ul ^L^| ^ 
C L '~^ 1 < 4 U| .^U^,l ^ ojUp OiJ^. oU oUlj 

cs* ^JJJ ^>>>- ^iail .^UJJI 5 y>j jf U j^Jl oU 

dLois IS} .i^^Jl 

(_$l — j*jJjiJ| oLJl ^y> 




! JJj Jjl> 

TRY IT! 
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Science improves lives : 3L*il 


^lp 0 .aJL&J-U \jy*A ^y^LoJi 0 j-dJl (^*Xo ^lp -Aa] 

co oUUJl j (_5jl>waJl t j>*Jl CU>sjj t*ly2xJl ^ — |t-gjai Jl*-*JI 

<ujUuj coUl j^w>Jl (3 j& cJLxj^Ij 0 y y-tj • c^SjLll wUpj 

. J*y 2 il UlSCo j*JL*Jl Jl x>~j ccL> jll!l CpJl*J! <jlSw> ^l*Js>|j j-fl'il! 



oljLJI jL^U lloT LJIp *LLJI J*** 

.J**j o ^oJl l^jj,<Ja>6j ^xil ^oLyd^Jl ^>0 
p-Lo-L^tJl .ijLal ojLo,«.q a/s * 1 1 | 3 

t^Jl j>e-U J^- :> 1 >*J^ ^^-L*-!! L ^sj\ 

^5 A^jUj^oJi aJ.^ 1 j 

■ 


^luSI pU-UJI uLi^l 

y 

JlSlUldUiJy^jj 

-+\*j1? 


oUlv-U 


S|*U3 JbA 

DID YOU KNOW? 


J IjJ^u ^U j* J*y* U* 

10000 Jlj^ ^_^U31 ^Ulj^ 

% r^i ^ ^ 3 
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Finding cleaner energy sources 


AiiUaJl ^ip (J 4 JwO I 4 ^lp J Oj>*-JI ^Jo 

axSCo^oJ! (J j-L>eJi Jj>-I JjUjjj . hJjlx* SjU^j Asijjj Lol jLJ 4 >jj*)U1 


oljLwJl OjL*) oU ^ j>cSj ^ji\ oljLwJl ^ IajLj^>-L ^LJuJl 



£jztj (^JUi a*>- jJi c^i j^ji & j l^jU ^ <Jj cy* 

.*UI 4-LsS-s^ 4^w^S^ >oL*Ji ^y*A 

*l*-L*Jl ^ jJLj .^JL*J| JiS'ULj Jj>* (*jj J5 ^^UJl oj>cJI ^Ijl^u*.! 

^i j-«ij ^Lj jJi j-^asi (3 

Lp^bJI p*-*£ .^wo-^Jl jl ^ j-a^l jl ^Ip JLilXwJ 

frl y a a Jl ^ ^g^-UJi 

| 4 .AajI o! ^jU cJLtxS^ 

5 jjJI jLi^j <• jjjJi 


v„ 


I 


Testing things out 


.U^jI 1)1 ^IkSLojj JS" bfu>*Jl j ji j^*3\ *U-L*J1 

oJL > t« jLi>-N ^3 o ji" cJjtilU Uj j^*Nl Ju^? j U ^Jialj 

(Jj-ya^Jl ^3 wb^lj *^y5* (£ <— N l1a£>cj ol j^JcioJl ^y> JlS^Ul JI*j ^ip 

^jjJl Lo .Ml J e-LJu'yi ^>Lib t^JLS^ 0^l>=-wJ ^ip 

^U>eJ <Z^ <1)1 j ji J CU>tJl 4^L>P . ? 4j>t^^s^ clilw^g ^3 CJLS' Jjfc> ?Ja^j j^]a j Jjfc ?diJ <Us »- jj 

.<_->jL>oj oU? ^3j co^b J j>- j5ls .<mJbj>«-« aJL> ji? ^1 Ju>^iool jl j>-T t-^> <_$! jL~>-*^ 

• 43 j^JLJ 4_~<jwL*J I <uLjj&]| oJl* 


!l 44 lJibLib JjlUIj Ja 

Do you already use it ? 



^ l j^hi^LMMj 1^3 

^Js> jLd Ji3 .dUS ill _pj j j3 c _^o_L»Ji 
V bLeJ)) d 1 •••gj (Jll^Ji ^Jl y^J) 

(J^ }~> c^l J*^”j «^d*j 

lf>- J>C£ ((oLjUaJl O JjiJ)) 

N <Jljl« . oJjJj>- oLjUaj c-J 

^*p 1 0^-^j >^3 ^ ^Jl»o>i<^ 

dJUl .dl!S {y* ^ jii tpL^SULj 

(5 j>-Vl Axj o.A^-1 jJl oUi> jiJl j*x^J 


f 



v ^ du air w 

C5 1 ! 

lfcjLx?-!j cjL- 4 8 j* 
(_£ j> m '^ I d*J 4 -X>-l _jJl 
u--J^ 
. 5 JL 5 LbJI 
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Using scientific enquiry 

cj A^L^ajl JlA . ( Jwvo2l dijLw^ ^JlJI cL^>tlJI 

? Jii CU9j ^ 4-oJj ^Jl L-jLaJJJ IJjCCwO ^Zy^2j 

.<iluu! £jb\j Ja^-V tVjl .^^jLxJi ol jb>- ^SUj 

* 0 

Ju*>- ^kl^J J-A ? ^ 13 J Jjfc 

p-J jilaal ctUjljJ pUjI *1 j^Jl ^ il juSi ^vad! 0-9 jJl iJlA 

IOjIj .<0*3 ^3 £-^i?l |»|jj>0»lj ctUS JUio^t 

P'L^i^Jlj ^LJLlI Lgijjcoo ^xJl oJuJl j .4jjJL* oijLo>-l 

jloCl J^J dbolpj ^jA J^Ij (3 ^iajJ c-ibj>c^ jlo 

lLUcjIij ^ jj£ Jjb . olUxobo ^ tlr 4 j-^1 

. ^JjL>tjl .dbo*? ji -Obo 



• Co! . dUS 



■ VVWW£ 

- « • % a T ‘ 

■ " ■ - * J ■' 



Plants and music : 

dJil Jj .^^/JUJl ^^$3 li UJLp o j5o l)I uiLip ^ 

Oj£j ol U^ 0 -? ^ip-s^aJl |*3L*Jl a!i*»I j- Is* Iv^ jI ^iaX^-vj 

. (( ?^L^> j^JlS O-s^ lit <Jjia]l ^3 ollLJl Jj^j 


C.O^S' A3 ^1 cilj'y . oIjLJI JjP I jjij Ol (Jlj-wJl IJ-A J-P ^l0>O <0i3 

i ^lp j-o-!l j^jIJ <J J2- OOL*jJl*-« ^ip jj^*3l Ol < — ‘ S T*~13 .ollLwJl y <0j 

lj ^-^■ ^ *- -< 3 1 aj I 3»3 1 ^.o 3J I ^ * \s * * ^ I o I ^-13 . c— ^ 3-w I 

<^1>UI ^3 I ol ^jg 3 . La^ 2 jI co33l ^-o-> ^-Ip ol 

.^sl ^Ujjl ^1 j^o; 


; Ou^tJl aJUsp ik>- £-3 >j 

ol oLbL^** (^ 7 ^* * a^ s ^o.3 I ^3 ^ i -■- " -* * L<>w 4 oSUl * lz< w » <wj <.,.■» .«.>o aJs^— C~*^ 

jl ( J-Swo ^oJ j JaJb op-lj coLjJ jLi^^I ^ j-Ls . oLjLJI OjO^Jl jL^-i ^boO? 

• ciiii OojO^- ^ oS^liU JL>cja liliA o^S3 ^j-U toLo 



jj9 ^1 p ^dl oLjLjJI Laj-oJ OjIaJ ol J toljLJL! j-<Jl 


oS p^0> ( j^Jl ^OjuJI) j oOju^J! jLoo^l ^$1x5 ^^Ip J*& p-^Ji ^1 ( j^^uJI) 

^ ojJlo uO->loJl ^S' ji^Ss j>- j**Sjz ^iL^j jJl .(^s^l^“ l 5^ 

^jIp oIjLjI ol Jb^f .ollLJl j^j^Ip Jjjj Oi y>A ^ j£j£ 

.aIjLqm^O O^-^J Ol Oj^y ^ Ap| J^lj ^g3l ^ I ^ ^Aj ^3l^ ^^^<m 3I oLJl 

Ol I3 -Aj t Ja23 JO - 1 j jOl« IjU|j I^Jcu ^1 coloJl ( j-wjiJ ^Jj>tiw*»! 

f- ^ p. 

AijJaJl jjfe ^ 5 j^^l 00 1 j^AOvJl ^woj>- ^3 ^-^>d!l .^L^i j-<Jl IJP OOLj J53 *>\jLwj 0^3 ol 
^ 0 »J I 0 I i ^<>wJ ob'LJ! cJlS - ISI 4jf ^ J5bJl l^j ^ laX»J ^^xJl _^ll 

IJla 
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oL-LaU jptJ 

bj ^)V 

jl aJl .UL?-I LpJjiJ 

U^l 

u^miLSj j^i pi . i ?j jb\ 

*i*/p I , o ^Ja*«w<w 


1 31^ I pjJlAiJ cJ-j^E^xJlj t J j-s^>tj| 0 
o J j>-I j <upjjj pjxll . ^ L^_va*jj ^Lp J ollLJl <jL» 

di>tjbo .L & j^J ^Ukol> ot>Lxil ^Lp ^ y> . lijU oJwb>-l ISj SJt>- ^iLvu j**JI 

• i^jj j| ^Lj j»_^J 

igsisdi ^“>Ui-i j a/vi 

J-xJLj 0 UL 1 SI o-<J Jj* cdU^I ^1 p pLo 

iC^tJl 4-JL>-P p-^AJ <D 

Ujj ?<iJjL>*Li ( j-a ^\ (3 jaj c 3 j-* lLU^jIxJ jl jJjx*j JlA 

c Jwv^l JiSCJLj oIjLJI O-oJ li| ciJUl o cJlS 

.Afw^^^wJl ^\ I ^ e-^LLjl 15 4 k^_S' L aIv^S^ I 


> 


< 


<■ 


> 
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Birds and birdseed: 

0 jS\J l) t wiij I jAli . aJ I J>- ^ L>CJ | *«*.*> ^ I jp**< Ajj*j>j V lj~u jll>eJ La .AlP 

. j jJaJl jA\ jj JlJI <Lp jj <5 jA-a Aj^jj rt-f^L*I?| (_£j^jj cdLilaj Jj>* ^ JJ-^ j-^AJ 




! j A*Jt j aJja*> V I ^ 0 

* p. 

<uiSv<Jlj cJ 1 aSL-Jo ^lA>d~j JjL>- .^IIJLAp’- jjJj ^^Jl j j-iajl jp NjI 

jj_LJI d^liaij>" lAlrpHa.*..^! jA 3 |t-L*^*»l . lLUAj Aj jJ 1 (Jljj-iwAj) 

.jjJaJl jjAj Zj^G jl ^P jj jll^-ij ^j. jt-J tijjJl jjJaiJ <0 j>- j*Jl 

jjJu ^J-A g\ tlfcl jAj ^1 oLa jLt^JJ A>*^d . Ol j^Jl ^Lp <0 oUJbcji I jil 


. J*v2jL> L$ol (1 ) j^j Ji c3 jaa j jJ^Jl ji LaIj ^1 j jJaJl 

,0jL*X>*l lALA?Lxw ^cj y*f£2J Aj| . A-vA> 0 jl AXa (JjJPtAJI <A lAA 


: Aa>*J! aJup a!l>- 




‘■>0 



01 


jLj^/ ^Jj>tA jLx^'y 4ia>- 


.ax1pL>- 


f «• 


^*1 A^>^c>t-^3 
cLJJAj ^LaJU .aJs y*+/3A Aj jJ> 0 L^JbcPf-l 
A-wPjj I Ap 

JkS' jl Aj^ .jjJaJl jjjj 
Lflj L I^ «.a A^>t«<ww<J I ^Jlp U I ^^JmLwwmj 
. Jj>c-A jLl^N I ^v2J 


c_;A^*J jjJalt jjJb 


Jo 







cj uji i ^ j ! ^ ' ->>• ^ e^- 5 • oUA ^' r^' 

L^ J\ ^ ^ c>' •* L ~ J1 J c^> v* ^ cH' ^ ol ^ 

O-^JI Jl isl^L OULi. U & ol ^'J ^ a* •°*>^ • J ^ y ' 

,^[j\ oJt*J Jjfi *4- l jd<dl 

:c^J1 U** igteJ* c5Ji^l JJ^S + 

c~i Ji db^> ol viJ^sb J-Ui ^L» a~ 

jl^Nl ^ JbjJl 4 ^ ^ ^ ^ J>" ■*■> ■ 1 ^ J ' 

^y-T ^ iljLsj- UJU IS1 t Uxp ^ ^ jt 

dijlpol ^3^6 L5^ 



(oU!^>JL;) iJjS’UJl jjJaM jjSj i^S : ^5 Lull 


’ 200 - 
180- 
160 - 
140 - 
120 - 
100 - 


> 

60 - 
40 - 
20 - 


ji\ U^yi\ 

J* ? j^JsJl l^L2wi 
J+'iWp'WyV 

aJL^P o*ifc 

?d^Jl 




; 


| 




’ » » 4 .» 




Fast reflexes : j*a a^a, 

£-^»l kiiSli-U^I o^*-i <jl k^tajl^-Sl <_s® 

Jjc>- <^oj.AiSl <1)1^ lit jl tjJ^wJl Uigj I JlS I jj\£ <1)1 Jf-L^j 


: j-dl j 5JL^-Sn £> ( 7 } 

* * ^ 

cJ^I>cj LowVip ap j-ok< ^i ^1 ^Jw*3 -^j M*aa ^JJLa 

£-x> 4P jj^t j£\ Jj5sj O y^> ^j^Ul *^J <1)1 JlA . A ? o iiLw^oVl 

^J-Wip^e-O C-5^-*p*» ) 5 Lwk<wO (^-k 9^ (_)Lj LwO I»AA ^ ^ 9 *-, -‘-^>*51 ^ t 

. ^5 ^A oJ*A . I o jwUJ L) 

!<JL>sJl aJUp 0 

(j;^! C^3jJ aSj jb ^ ^\ ^ll>o 

« l' ^ ^L k^yO L> f ^SU HflL&WWl) 6 ^L2 mwqJ I ^ w\j (_) 1 

^S* yA ^ A>3 0 ^la^oJl ( ^lp O^Sj- ^X)J| ^-9 J-~U 

lij Jsl>-^j ol olkLiwsJ^ oJp ^ ^pkl^o . Lgj 

jL^>-l ^li>o jl cLULi yA , ( j-w>bIj Jk*ji]l **j CUij (1)15 
J5sJ AilklA ^jlllll C-J5 d)J ^ JZ J ^jLJI JjJUJI 

^ L yJ3J ^ P 0 ^k^Jla ^ll>0 c_9 J^k) 

LaJj jl oJb C~i>j o^r^x^J ^AJl (j-^4 Olj to J5 

‘V* L$* ^ J^' cr^ 



pijJl j^9 

^1 *XmJ ! {^-J>tlJ j»w »«v»wJlj 
. £ j<i . w l' L) (5l*^»<v > 





- j» ‘- J “ -T £ r , ... ..a 


f 3 


^J\ tislsVsJ- j* ' 
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n 




a td A A A A\ s *A** I A 

• *vrjpMrf 

TOP TIP 


0 

^ A ^ ki o^Ja^ -o J I £0 . jX*OOi 3 0 *l!p c — > jlfCoJ I ^ jiaJ I _Up 5 ciJLwwO I j i , _ ^ 

^ x, ^ p ^ JjL>tj ol ^^JLpj ^jwL>tJ o js 

0w\-p (ta- iii^ * 0^ ia i<.rW>' O » j toLjl 4*£ C .| ^AW^ I 


•^Lo i*** j ^ ^jbuJl .^jO>&*Jl £z* s ?' oLoLS Jj>w> .y-l jLx>-Ij 


i^SbuJI ItaVl JJUj o 

^ 4j>op^v? ji OolS* Jjfc 

^JaX^o J- 25 ? jjJlil>o ^1 C4** Ia > jl L#! ( J-*3 J>j3 IjjjCUJo 


! VO 


jdLo 


Ji ^1 cJlS' lil U>wo jSUI 

IC^*cJl <uL*-P |>-w^J 0 


?iU-t ^b>J ^ y4 iloJ tiLuJ Jj* ?^Jb=-wJi 

JjuaJi :> j 03 j ^j^>tj t^jjwUll jlS* lij c Jlt<Ji J^ai 
<^ij^ twOjJjJl (1)1 I -L& JlA co jia^^oj ilLwotAJ 

<Jl*i^l ^j-^j 


iillA Jj£jJS 

tlr 4 jzt* 4^l>* 

J oi 

45*-yiij gjbj ^1 P 



( 3 ij^wtwwJ y ) L 

Ji 



OJb 


4jjU*t^o J^| 





5 

L5 

27 

1 




14 

16 

u 

---2 




1 

26 

17 

3 




28 

3 

20 

4 




9 

18 

2 0 

5 




Tt . 1 ^ . . * t|* 


?t .i . t T 






• ' ' * v- r fi '■■ ■■ 

- - m m M ' 


Floating boats : I 

yb> Ujj cJ^LwwJ J*a 
la U aJ^IS oLo ^jA ipj^/aa ^A 



ijjdij aOvi ^ 7 ) 

<1)1 j%Jju C*Jl j ^jjo ip jX^gji ^yL*Jl { jA^ t Ol dJ 03 O^So jl £y* 

( jJ?\ ^P^l jl oJa^-^f j ^ jhw?* loL* lyaj! dLSi! . jijg^ v w^JrJl 

^w<jj>- ol cJa^-V <*iii^lj ? jdlgj 40 a**J| ^jjl Lj .(3 jJu ^JL^aJl ^ J** z 3 ^' 

. jtfla" LfJU^j 4joL*Jl ( J5 w> oL loo dllli c ^jujo 

lib'H ^jJL ojj l Ju5**oJl jt J 4CO>*Ji iia>- £*s>j ^ 3 ^ + ^2 ^ 

ia.S^lj *U1 j l£lpj !)tal oO> Jp SfLSw>l j ^>-\ J oLo jLjj>~Ij IjI Ji Jj>cjI 

{^ Jgj JUaUaJl c» ^ J I 3 1 ■«/? I «/^ (0^° pLo-II f ^3 

.lOS'lOo O^^j ^l>e-oJl ^ jS' . jjilaj *w3 COjIS^ o| ^ 

. 4>-jjJ ^3 Ifs^ ^ p! j cii^cjbo Oj>3 . ^p cLL>olij 


^ I <fc -a -J-3-^l i- % 

^-JLrwx {_GT^ P~+ ^ - 







0 

(JbxJl ^a (Aa^ tjjiLj i (JL^Jl^JI u! c^aJLx^j 


.(3jij ^>*vi jj^soij jiSw'yi j cpLp jJi j^w» u^i 

. jaJs j LgJbe^J jJ* AXoL^Jl Jj>Li Ol ctL>«jLu 


5JL 


ti** 


0 


jt-jjjcJij J <JU>TiJl jyj fL*Jl j j2lj cihSCJ Jl yj* ^Js* Jl2j 

. jiJfl„U aJuIaJI 


j a la, LI <uLLaS| J^SJfjj .p'LJl ^ <wj^>-1 Ojjj& ^Ul (1)1 j-Xo 4j| oJa^-V JuiJ 
o^j (^*-Lll oLl-w*> ^Lla olS" ^-1 4^1*5* ^>Xo ^1 p 

4^Jaa 11 .(3j^> 4 jU P-LoJl ^y* 4il^S* ^tSl L^J^" C -4^ L^S^ O^j^J 


I ^ .tl5w IS| ^53 j-^Jl *LJi <U^5" ^o Jj&l J LygJU<aJ I 

Lg->| .^l^^JL) op'^I^s j\ c-^jLall <ul>-l.i o'y !3_& ^t,« «/?“ Lgjli 

J5w<j .(^Pjli) *U ^>- L^J'y j^l LpI ^ 3 !>L<J L^LS cJlvaJL/ail ^ A-wo^Jl ^j^a) 

Ijl^J j .^-LoJl y& ^ vj3j ^j-4 oLs^j ^ 0 ^“ 0^1 c-jjLaJI 

• *»— * 1 */2 1 1 0^ Lp^ ^ ^ag l) LS* ^ A»s*sAw*j ^J*^*»*> ^Lp .A3 1 1 ^ jt ia> 
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Other investigations : ^>'IumuLU£ 

O^ULi^P *,/2~ ) ^ jAj ^53 ^a-L*J| Q>c-J I <J^>- Lo 0*^/1 Ow<>-L*j wLaJ 

^ aZs* 0*>«-Jl ^Jal^u <5 Jill e-^JLll ^aIo .dl> ^Ls^ts’xJl d-j>c-Jl 


<D 

oJlS* oj, (JLwj I hX*J! lA^x^wj ^ ^ ^~<>-J! p—ft.Jo O ^a kA^c^^u ^-*>1*31 

.L^ip OP'! jJLilj JgJg^i! aJ*I j-oj ^^JlxJl dii>tj p-JlJI 0JL>L2> ^ja 5jjL^j ^>1 ao*j dUlas 

^^A dllj .dUoS* 0^^> Lij^i JaiaxJl (jL LjJo j ^U! Ol j*-L*j OjI 



tj j*tOz*}\j td-^tJl 3 JUjP 4Ja>* 0 + 0 

sJs* j-ftLo . <L^o j^a] JaiJl 4 ^A^OOj ^JsS f^\ JX 3 Ijl ji OJ^Jl 

J&\ Ja$ JlS* jloM dLip ^IajIoM dLAp c£^ JalaSJl 


^Jl ol ^ aIq ? o ( ja 
. Oolj Old j_L*^Ji Jj>t^ ?l^3 


0+0 


p~dbj tgjlull L ^?*>l>0-olj JJb>tj 

:o^Jl iJU-p 

ol o^J Ja ?lLuJ o j-ft! Jj* 
jJ jJ l5 ^>- ddo y 

l£o OwoJjJ JjjJ dUS jO ji 

<^i dUi Jij >l 5 J^ JSldj 

oLUp jl o>tJl ^ jjj^Jl) ^La]I 

.d^Jl 




4JLs^*»Vl G 

Lg^*Js> jl ^ djb\ oJ.aJJaj (_gJUl jL-Ul j^L° 

t Js ■ dliw ? y ?tiLlxS'Nl j £^iaX**J JlA . J j_Ui oJLo JJaj 

JJaj UjJ? aJ ui ^^pJj ajU*ApJ^ jV ((|)) l i;^j| jb>J Ji .o^pNI 


. (JyL?l o^LoJ 

:aJ^VI t^>aJ! aJ*>- 3 ^ + 0 


^b>J cJ C-iw?J (( I ® . j LU I y* yp jj J Ll>- 1 j jAj 

r^H J-* ?yiaJl Jljj C-^j j y c-jLS* .y>-Nl p.g- ^g -*J U-W 


(_$( A3 y« ^^ip y>*J J-A ?jLUl y yPjJl y£> b>c-J) ^ I ^^lp 


^jlxJl y? Jp| ?Ajj-*-* 2 ^j oUJl y> 

» S 1X ^J> U<J| 4-J-O-P p~J2 JJJ C^jluJ) ^ IaJ^VI G + G 

(S^ ^J-a ji ^jbJl -bjjj Jla jJs>I SXoJ a^*Js> JJs ^JJl 1 ^•.^>11 y& Lo 



J ybl 0 JI 0 <UjJ? JJi# ^Jdl y U 

tin , 
mimmu. ~" 

u- _.. . 


jULLk^o U J*y& 


jUjILlu 


T5 «c^r» 


dLjl>J pi 

aJjl^VI ^aLo . <Ly^L^tj| 
V^J^UlXy^l 



Moving forward 


^ .aJL^I oLW ^^Jlp iSj J? c^Ji j .jJUil ^ ^ 

Ijl>- Ijl>» U^i JJbjJ OjSL 01 i^lxSCJl li^ ol jS 01 0^1 diJLi 

. 4^ol ^ip l>U Olj 

4 J ^>r ./2 1 l^j 4^^>t0lj 4d^Ul^w>cJl LlS" lj^ ^1 d-U^W 

Jl>-1 oLS' ?U ^ ol _/ (^iJl U .ciip*>Ual^l <*_x>- aJ 1_ ^>*T t$lj 

43 j*~AJ (oLji>Jl) ^il>- V 1 ^lp V — *J>0 L-^wJLJI J <^>cJl 9>\ j&- 


(j^U^Nl ^^Jip jJj 01^ Ujip oljj^bj^Jl <Jj>- jj^^° 

. olj^-s^bjkAJl ^UaP £*l jJ>%Z+a S )! 4jLj>- d)Nl .dUS 





Science careers :a**Ul I j4«JI 

43 j*j* jdl 4^w*Jj*JI yii\ ^yi JjJ^Jl 

4jiil>t^Jl U? ^Jl ^j-o *bJ-*Jl iillftj . Ig^P 

^ JljL« Clc>sJlj 4^J jii\ cLlij £woJ>- 

^ 0-v*J t j-g^Jl 

. 4^qJ-*JI 4j2jjJaJl 4^*~L*Jl (Jl>c-fl 

iillfc JljU ?(w^l jS3lj ^ ^-^1 (J^ 
d)l jtJbu Jjb .tiiLJl j*_Lp Jlpx^a ^3 p-L*lU j-j^ll 
^Ijjj ?LgiLl^S'l ^oj cJljj^ Cwb J j>- oLjJ-o iib-& 

• Lib I *UJlP f-lva^Jl 


•-»J- Crt* 




*« Li 



kiUI .pUUI 

\jo>\ J £j«/z~ jl 

•fir* 


^ j£3 1 o J j Jj>- p-L^il ii j*j> ^sj • Jj^/jJIj {j£\ jJL> 0 jSo jl5 

I .^Ip cioxj 

^l*Js>V SjuJj>- olJLj i*L^L j ji>~LJl jjOjj .(1)1 j^>=Jlj oUl j*JIp 
.C-J aJl ^3 ^yi jj£}\ y>t . Jl j*JL*Jl jlSw> 


Science in everday life :V^l3L^t^(fcUi! 


Ifll .<L* jJl ^ L^l»I ^JfiXvJ 

£0 . ^*JL*J| ^3 JJ Jj Lo 43 jJC« j JbS'L^Jl Jw>J AaLa J wO 4 ^j^JaJ 

.LoJIp ^,«,*/a i (j! oLS' lLUj . lLLLJ^ j^S-o dii 



cj^ J_ 4 ~~<J! jLul J ,<LxSCoJl ; 



Top TIP 



** 

- r * * 





JJLmaJI J> 4^ 2 *uLuii 

Scientific enquiry flowchart 




f Ask questions and predict aiiu/lJt £jJ> • 

^j£> • * * > ^3 ^^3 • ^>-1^ \S“ y& (Jpu 

j,| L 3^ * ** ^ * lfl« ««« i '■ j 1 ojLp I 

,4j Lx£> Lo tijA>o 



Plan An Investigation :o>cJtojL4coiuL^uoj • 

r^i jj* t_$' 

AiaiU^Jt k_~»*j ^yip ciUi jaJj k_jLS^ j kLo^JU 










Obtain, record, and:<^ui<ujuuj , j^uoxJt • 

present evidence 

. 4-L? oLw^LxJl (Jj^j kAj>- . iiJb j CU>r-Jl 4-JLok^j jt-5 

*LJ^I j^>-i jLi>-Vl ^ ^ j^-Vl ol j-JcuJl jt-SC>cj 

. j JkSCkio ciL>cjbo 5jL> jil .s ^ 



: ^cjliill cm^JJviiuhI j cJ^JJl Jjibej t 

Analyse the evidence and draw conclusions 


-idols' ?<Lj^p jl -i?Lo->l ^\ iiliA ?C->ULJI o j^Jaj ^jJI U 

? dJj 1 j-Jo 




Evaluate the investigation :<£b«Ji<cjuLflj 




d. (1)1 d-^Q ^ 4^1x>*P ^Lw«j 0 <0 ^>" J ^j 2 j 

.b^i o-JL*J jS dJbli t^l?L>- 



? ( Jk5Cjo (1)1 4 jL> ^js> d)Li JlA 

fikJtf I ^ ju>J 1 c >; ibVl dkW Jj* 

.■AjJjj- <uL^p \XS d)l c cfJL5 JlS^ j^oVl ols* lil^ 
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Timeline of discovery 



. (3 ctLUJl jJU- IwLj -^*i3 500 2500 % 

A>tJo c2d>- *L2>i ol Ojilijj t^ds^ul ^olJill :^500 500 % 

,4i\j>z}\ y& jt-lxJl o ji j*-$3 

J^>oj .^^>1 Jill I (1) jlafl>ej 3 j-iJl ^ c-J ^*Jl c-J jaJLII ♦flSOO 500 *3& 

.C^3 jJl tillS ^ ^JJcJl ya (W ^jjjl io-Ua^Jt j j-s^J! 

j-ijJ . I o j I L> j j j I J iiytJU (SaV jJl M) i^JI 1700 1500 * 

^poLwwil O^-Sj 1 ^9 cL«JuX?>xJi ^o-L*Jl « jJLJU-# ^».A>tAwj .43^**oJl ip LiaJ I 4 J I 

.j^Lp 0 jJLi I cjLjwoU>-> ^5 <J^-u3! ((^IJlp-)) . j-^s* ^LwJl 

p-Ljj V I iS y*ej oLS* ^j-^J cjL-s^L jJl . s. — j5wj! j < > ^SwJbJl ^1 ^i>-l 

.6 ijb>- 4 jlsj> ip- oUjis ((ij jg^j ou ^ 

j»Uaj ^-wwijIXj j^J» .Sw\jJ-P ^3 ^j>z j : 1800 ^i| 1*700 ^ 

« { ^ J *X>d 1 ^** L aJ ® . 1.. Ij ^<J 

ioj-v^Jl <U*JJ| ((jj^pU .olSLJ! ^3 4 jIjjJ 1 ttJjJLa)) ^jjajJb :1900 1800 -» 

.1 879 fUiJL^S3l 

j j^SOjiJl Jj .1901 ^Ip ^3 ^1 j^,^?!l ^ ; ij^ c^\ 1900 % 

*J .^AjLa l * jfl ! 1 ^aJflL^eJ . 1 ^.A&O . 1 ^ 1 1^ <J 1 4^Ji^o l J ... .... i 

.iJ^I oUjISGI j jpl ^Jtj OjjjiJLJl 


4A*b* S 1 iSllaJl j^L/3l« pLo-I^JI 
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. X^> JJo jA \ak+/? |/W4jLl-4 

. pAygail y Sj> y>* yJl c5 y*-Vl ^Ly^Hj jLo*s*y lj i**»l j*^ ^ 

. I^JjUJ A^jLSsj p-LJ^I i oyJ :|^M44iU 

■p«Jl Lr * J yM y* j> y* JiJl * 

£^1>J| y*l<Jl Cj ^*p IS[ y Lo uiy*> (oLJl j-*j J^>) % 

.(*LjlS^Jia)(yJ|) 


j^l CJlS* ol <bj jJ jLls*-l :tAJjJPfcJ 

.£yj>Jl OjAJ (1)1 :y?yd-*-4 -& 
^Lp yM JiC Jilil>- % yi ^o iy>*Jl yo cJSj -b*-lj j^klo jJ6 : Jl^Lst* jLH^t ♦ 

.aIU- 


.o yj jl tjjJj jl tAjji ihli d)i y>* jl oL) jSjJl ^jjL La JJ^P : £dlj 

. ia^Ul Jly-Vl ^ P'USfl ya oU^Jl JU&l 4-v^lj^ :(LjL* ^r eH) j^jLc vfc 

.^li jS\ yo i5*>l*Jl ylaj yiJl ^ jJl ^ 

p\ yrl yp UjL^>-1 i j£U~J > I y> ydl Jl J^u { Js> JjU-^ 1 (LjLm^j^ ( 4 *-*^) # 

. 4jyj 

L«J 1 ^y P t-— a . v < 1 1 ^ ( o L*»<J I A*w^aS' & y*j>) 1^ i-\J 1 >|c 

• (djLJl y*-> JjLa) L>J I 1 ^lp Aj^Xpxj y -jJ I 

.p-^yS is ycoJ yJl*Jl <*Lo>tJl ^|jL>tl^l ^/vJL^ C 

y p-bj>tJl U^J5 jl (^Jl y>Jl ya ivu jjia isLLi oJ>La ya A*JaS :i/w* $ic 

. L^JlAj*- j^j y JJl p- j ^i l 

.La ^y? yp 0.5y>-yJl 0 ,}LoJi A^^SsJ ^yfl^S : 

. jJ>-1 P-^JLo OjLia (Jjji? yp Lo P' ( yi AwQ^ j| y>«J>- 

Jjjis> yp S^Lp c jJlJIjl?- iiJjJl *LJ^i Jjt^xJyJl obVl y 4 ^^) 44 iu^yrrzu+A ^ 

.d^L^Jp /» I I 


• ijJjJi ^|jj>cl^lj ^3 ydl 0 

. i — iL>«Jl ^\ j ^b»*hM ^ \ <Jj>tlj ^s>-jllJl ^lal^o JLbco JJij •$£ 
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